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DLPWRDOORZKLJKJHQHWLFDQLPDOV WRSURGXFHPRUHGHVFHQGDQWV LQDVKRUWHUSHULRGRI WLPHWKDQSRVVLEOHQDWXUDOO\7KH\KDYH
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PDLQELRWHFKQRORJLHVWKDWDUHXVHGH[WHQVLYHO\LQWKHDQLPDOOLYHVWRFN
7KHSUHVHQWUHVHDUFKKDVLQYLHZWRDVVHVVWKHLQIOXHQFHRIFROOHFWLRQWHFKQLTXHVXSRQVRPHPRUSKPHWULFSDUDPHWHUVRIWKHUDP
VSHUP7KHUHZHUHDQDO\]HGQDWLYHSXUHEUHGDQGFURVVEUHGUDPVIURPGLIIHUHQWDJHFDWHJRU\7KHVHPHQFROOHFWLRQZDVPDGH
E\DUWLILFLDOYDJLQDDQGZLWKWKHDLGRIHOHFWURHMDFXODWRU$WHYHU\VHPHQFROOHFWLRQWKHUHZHUHUHFRUGHGWKHPDLQPRUSKRORJLF
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KHDGOHQJWKKHDGZLGWKKHDGDUHDDQGKHDGSHULPHWHU
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SDUWRIWKHRYHUDOOVWXG\HPSKDVL]HVIXUWKHUUHVHDUFKWRFRUUHODWHPRUSKPHWULFWUDLWVRIUDPVSHUPZLWKFRQFHSWLRQUDWHRIHZHV
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,QWURGXFWLRQ
7KHPRUHDQGPRUHLQFUHDVHGSRWHQWLDORIDVVLVWHGUHSURGXFWLRQWHFKQLTXHVKHOSVVKHHSSURGXFHUVWRRSWLPL]HWKH
SURGXFWLRQDQGUHSURGXFWLYHHIILFLHQF\RIWKHLUIORFNV5DGXFXWDHWDO7KHDSSOLFDWLRQRIWKHVHWHFKQLTXHV
VXFK DV DUWLILFLDO LQVHPLQDWLRQ $, DQGPXOWLSOH RYXODWLRQ DQG HPEU\RWUDQVIHU 02(7 JLYHV DUJXPHQWV ZKLFK
DOORZWKHPWRSURGXFHODPEDQGPXWWRQVPRUHFRVWHIILFLHQWO\7KDWLVZK\WKH\FRQWULEXWHVLJQLILFDQWO\LIDSSOLHG
SURSHUO\WRRSWLPL]HDQGHQVXUHFRVWHIILFLHQWOLYHVWRFNSURGXFWLRQ$O'XODLPL
0DWHULDOVDQG0HWKRGV
7KH VWXG\ZDV FRQGXFWHGRQ WKH/DERUDWRU\RI$QLPDO5HSURGXFWLRQ$QLPDO6FLHQFHV)DFXOW\8QLYHUVLW\RI
$JURQRPLFDO6FLHQFHVDQG9HWHULQDU\0HGLFLQH%XFKDUHVW5RPDQLD
$OO DQLPDO FDUHDQGSURFHGXUHVXVHG LQ WKH VWXG\ZHUHSHUIRUPHGZLWKRXW DIIHFWLQJHQYLURQPHQW DQGDQLPDO¶V
ZHOIDUH
$WRWDORIUDPVOvis ariesDJHGWR\HDUVZHUHXVHGLQWKHVWXG\7KHUDPVDUHSDUWRIDUHVHDUFKIORFN
HVWDEOLVKHG DQG PDLQWDLQHG DW D SULYDWH IDUP WKH\ ZHUH PDLQWDLQHG DFFRUGLQJ WR HWKLFDOO\ DSSURYHG KXVEDQGU\
SUDFWLFHVXQGHUXQLIRUPQXWULWLRQDOFRQGLWLRQV
7KH VWXGLHG UDPV ZHUH RQH RI WKH QDWLYH 5RPDQLDQ EUHHG DQG DOVR FURVVEUHG 7KH VWXGLHG UDPV ZHUH ILUVWO\
H[SRVHG WR WKHEUHHGLQJVRXQGQHVVHYDOXDWLRQ7KHJHQHUDOKHDOWKRI WKHUDPZDVHYDOXDWHGDQGDQ\DEQRUPDOLWLHV
UHFRUGHG(VSHFLDOO\WKHH\HVIHHWOHJVDQGSHQLVZHUHREVHUYHGIRUDQ\GHIHFWVWKDWFRXOGLQWHUIHUHZLWKWKHEUHHGLQJ
SURFHVV7KHERG\FRQGLWLRQZDVREVHUYHGDQGDVFRUHQRWHG7KHWHVWHVDQGHSLGLG\PVZHUHSDOSDWHGEHLQJNQRZQ
WKDWWKHLPSDLUPHQWRIRQHWHVWLFOHZLWKVFDUWLVVXHRUDEQRUPDOO\VPDOOVL]HZLOODOPRVWFHUWDLQO\UHGXFHWKHEUHHGLQJ
FDSDFLW\DQGHQGXUDQFHRIWKDWUDPHYHQLIWKHVHPHQSDUDPHWHUVDUHQRUPDO7DSDORDJă37DSDORDJD'DQD
 $O 'XODLPL  7KH PHDVXUHPHQW RI WKH VFURWDO FLUFXPIHUHQFH JDYH D JRRG LQGLFDWLRQ RI EUHHGLQJ
HQGXUDQFHDQGKDVDOVREHHQFRUUHODWHGLQVKHHSZLWKDJHDWGHYHORSPHQWRISXEHUW\7DSDORDJă37DSDORDJD
'DQD$O'XODLPL$O'XODLPL%RVKRII1LQMD+HWWLH5DPODPEVRIOHVVWKDQFPDQG
DGXOW UDPV RI OHVV WKDQ  FP ZHUH QRW DSSURYHG DV DFFHSWDEOH EUHHGHUV VR WKH VDPH LQ WKH SUHVHQW UHVHDUFK
+RZHYHUUHFRJQL]HWKDWVFURWDOFLUFXPIHUHQFHPD\EHJUHDWO\GHFUHDVHGE\UHFHQWZHLJKWORVVDVZHOODVE\VHDVRQRI
WKH\HDUVPDOOHVWLQWKHVSULQJDQGHDUO\VXPPHU)RUPHDVXULQJZHSXOOHGWKHWDSHWLJKWRQWKHVFURWXPDWLWVDUHD
RIJUHDWHVWFLUFXPIHUHQFHDQGWKHQOHWRXWVRPHVODFNLQWKHWDSHXQWLOLWVWRSVDWDFRQVLVWHQWWHQVLRQ
$OOWKHGDWDFROOHFWHGGXULQJEUHHGLQJVRXQGQHVVH[DPLQDWLRQZHUHUHFRUGHGLQWRDGDWDFROOHFWLRQILOH7KHFKRVHQ
UDPVZHUHUDQGRPO\DOORFDWHGWRWKHWZRJURXSVDQGVHPHQZDVFROOHFWHGGDLO\RYHUDSHULRGRIIRXUZHHNVIURP
HDFKRIWKHVHWZRJURXSV6HPHQZDVWKXVFROOHFWHGIURPHDFKUDPRQFHDZHHNZLWKDWRWDORIWZHQW\DQDO\]HG
FROOHFWLRQVSHUUDPIRUWKHSHULRGRIWKHVWXG\2QFROOHFWLRQGD\VWKHUDPVZHUHEURXJKWLQIURPWKHSDVWXUHDQG
SODFHGLQLQGLYLGXDOLQGRRUSHQVXQWLOXVHGIRUVHPHQFROOHFWLRQ6HPHQFROOHFWLRQZDVSHUIRUPHGLQDVHSDUDWHSHQ
ZKHUHDKHDWHZHZDVUHVWUDLQHGDVWKHGXPP\WHDVHUIRUFROOHFWLRQ7KHUHZHUHPDGHVHPHQFROOHFWLRQVZLWKWKH
DLGRIWKHDUWLILFLDOYDJLQDDQGWKHHOHFWURHMDFXODWRU
7KH$9ZDVSUHSDUHGEHIRUHKDQG WRHQVXUH WKDW WKHFROOHFWLRQFRQGLWLRQVRSWLPL]HG WKHYLDELOLW\RI WKHVHPHQ
VDPSOHV7KHWHPSHUDWXUHLQWKH$9UDQJHGEHWZHHQ&DQGZDVPRQLWRUHGEHWZHHQHDFKVDPSOHFROOHFWLRQ
SURFHGXUH3ULRU WR FROOHFWLRQ FDUHZDV WDNHQ WR SUHZDUPDOO HTXLSPHQW FROOHFWLRQ WXEH$9 LQQHUPLFURVFRSH
VOLGHVDQGSLSHWWHWLSVWR&WRDYRLGFROGVKRFNGDPDJHWRWKHVSHUPGXULQJFROOHFWLRQDQGSURFHVVLQJ'XULQJ
FROOHFWLRQFDUHZDVWDNHQWRSUHYHQWFRQWDPLQDWLRQRIWKHVDPSOHV7DSDORDJă37DSDORDJD'DQD
7KHUHZHUH FDUULHG RXWPRUSKPHWULF GHWHUPLQDWLRQVZLWK WKH DLG RI )XOO ,6$6&$6$6\VWHP FRPSRVHG E\
,6$6VRIWZDUH8%LSKDVHFRQWUDVWPLFURVFRSHZLWKHSLIOXRUHVFHQFHDQGKHDWHGVWDJHKHDWHGVWDJHFRQWUROOHU
FDPHUDDQGFRPSXWHUZDVXVHGIRUVSHUPPRUSKRPHWU\:LWK WKHDLGRI ,6$6Y LQRXUVWXG\ WKHPRUSKPHWULF
IHDWXUHV RI VSHUP FHOOVZHUH SHUIRUPHG IURP VWDLQHG VDPSOHV 7KH GDWDZHUH UHFRUGHG DW WKH )DFXOW\ RI$QLPDO
6FLHQFH8$690%XFKDUHVW$OOWDEOHVDQGJUDSKVZHUHSUHSDUHGLQ0LFURVRIW([FHO$OOGDWDFROOHFWHG
ZLWKWKH,6$6YZHUHFRQYHUWHGIURPPRWILOHIRUPDWWRWKH([FHOILOHIRUPDWSULRUWRDQDO\VLV$OOUHVXOWVZHUH
H[SUHVVHGDVWKHPHDQVWDQGDUGHUURURIWKHPHDQ)LQGLQJVZHUHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQWZKHQS
7KHUHZHUH DQDO\]HG HVSHFLDOO\ WKH KHDG VL]H RU SULPDU\ SDUDPHWHUV DUHD OHQJWKZLGWK DQG SHULPHWHU DQG WKH
UHVXOWVZHUHFRPSDUHGZLWKWKHRWKHULQWKHOLWHUDWXUHLQWKHILHOG
342   Dana Tapaloaga and Paul-Rodian Tapaloaga /  Agriculture and Agricultural Science Procedia  10 ( 2016 )  340 – 345 
5HVXOWVDQG'LVFXVVLRQV
7KHUHZHUHFDUULHGRXWPRUSKPHWULFGHWHUPLQDWLRQVZLWKWKHDLGRI)XOO,6$6&$6$6\VWHP7KHPDLQSULPDU\
PRUSKPHWULFSDUDPHWHUVPHDVXUHGE\,6$6YLQWKHSUHVHQWVWXG\ZHUHWKHRQHVUHODWHGWRWKHVL]HRIWKHVSHUP
KHDGWKHOHQJWKRIWKHKHDGWKHZLGWKRIWKHKHDGWKHDUHDDQGWKHSHULPHWHURIWKHKHDG7KHIROORZLQJWDEOHVDQG
FKDUWVVKRZWKHPDLQYDOXHVUHFRUGHGDQGWKHGDWDZHUHJURXSHGGHSHQGLQJRQWKHVHPHQFROOHFWLQJPHWKRG
7KH PHDQ YDOXHV RI WKH OHQJWK RI WKH VSHUP KHDG LQ WKH VWXGLHG OLYHVWRFN UHFRUGHG YDOXHV UDQJHG EHWZHHQ
ȝPLQUDPQRDQGȝPLQUDPQR&RPSDUDWLYHO\LQ*UDYDQFH&*&KDPSLRQ=-DQG
&DVH\ 3- LQ WKH VWXG\ Computer-assisted sperm head morphometry analysis (ASMA) of cryopreserved ram 
spermatozoaTXRWHGE\+XVVHLQ$O'XODLPLLQKLVGRFWRUDOWKHVLV$O'XODLPLKLJKOLJKWHGWKHDFFXUDF\RI
$60$SURFHGXUHVLQVSHUPDVVHVVPHQWDQGIRXQGWKDWVSHUPKHDGOHQJWKZDVȝP$OVR1LQMD+HWWLH%RVKRII
LQKHU06F7KHVLV DW8QLYHUVLW\RI6WHOOHQERVFK6RXWK$IULFDThe influence of genotype on sperm motility and 
sperm head morphometry of Merino (Ovis aries) sheepTXRWHGE\+XVVHLQ$O'XODLPL$O'XODLPL%RVKRII
1LQMD+HWWLHIRXQGWKDWWKHOHQJWKRIVSHUPKHDGLQD+LJK/LQHRI0HULQRUDPVUDQJHGEHWZHHQ±
ZLWKDPHDQRIPLFURQVDQGLQD/RZOLQHRI0HULQRUDPVUDQJHGEHWZHHQ±ZLWKD
PHDQRIPLFURQV0HDQZKLOH+XVVHLQ$O'XODLPLDQGFROIRXQGWKDWWKHPHDQYDOXHVUHFRUGHGLQ
WKHLUVWXG\YDULHGEHWZHHQȝPDQGȝP7KHPHDQYDOXHVRIWKHOHQJWKRIWKHVSHUP
KHDGLQWKHVWXGLHGOLYHVWRFNGHSHQGLQJRQWKHFROOHFWLQJPHWKRGRIVHPHQH[SUHVVHGLQȝPDUHVKRZQLQWDEOH
7KH UHFRUGHG GDWD UHYHDOV WKH VXSHULRULW\ RI WKH OHQJWK RI WKH VSHUP KHDG LQ IDYRXU RI WKH HOHFWUR HMDFXODWLRQ
FROOHFWLRQ PHWKRG EHVLGH WKH DUWLILFLDO YDJLQD FROOHFWLRQPHWKRG 7KH UHFRUGHG PHDQ YDOXHV DUH  ȝP
UHVSHFWLYHO\ȝPLQERWKFDVHVZLWKDORZYDULDELOLW\

7DEOH0HDQYDOXHVRIWKHOHQJWKRIWKHVSHUPKHDGȝP
6HPHQFROOHFWLRQPHWKRG ;V[ȝPð V 9
$UWLILFLDOYDJLQD
Q    
(OHFWURHMDFXODWLRQ
Q    


)LJ'\QDPLFVRIPHDQYDOXHVRIVSHUPKHDGOHQJWK

)LJXUH  SUHVHQWV WKH OLWWOH GLIIHUHQFHPHQWLRQHG DERYH /LWWOH VXSHULRULW\ RI WKH OHQJWK RI WKH VSHUP KHDG LQ
IDYRXURIWKHHOHFWURHMDFXODWLRQFROOHFWLRQPHWKRGEHVLGHWKHDUWLILFLDOYDJLQDFROOHFWLRQPHWKRGZDVQRWLFHG%RWK
FDVHV UHFRUGHG ORZ YDULDELOLW\ 7KHUH ZHUH QRW UHFRUGHG GLIIHUHQFHV EHWZHHQ WKH GDWD REWDLQHG E\ JURXSLQJ WKH
VDPSOHVXSRQWKHFROOHFWLRQPHWKRGWKH$9PHWKRGDQGWKH((-PHWKRGSQRQVLJQLILFDQWGLIIHUHQFHV
7KHPHDQYDOXHVRIWKHZLGWKRIWKHVSHUPKHDGLQWKHVWXGLHGOLYHVWRFNGHSHQGLQJRQWKHFROOHFWLQJPHWKRGRI
VHPHQ DUH SUHVHQWHG LQ WDEOH  ,W FRXOG EH VHHQ WKDW LQ WKH VDPSOHV FRPH IURP HOHFWUR HMDFXODWLRQ PHWKRG RI
FROOHFWLRQ WKHZLGWKRI VSHUPKHDGZDVKLJKHUȝP WKDQ WKHZLGWKRI VSHUPKHDGFRPH IURPDUWLILFLDO
YDJLQDPHWKRGRIFROOHFWLRQȝP
+XVVHLQ $O 'XODLPL DQG FRO   IRXQG WKDW WKH PHDQ YDOXHV UHFRUGHG LQ WKHLU VWXG\ YDULHG EHWZHHQ
   ȝP WKDQ WKH ZLGWK RI VSHUP KHDG FRPH IURP DUWLILFLDO YDJLQD PHWKRG RI FROOHFWLRQ
ȝP,Q*UDYDQFH&*&KDPSLRQ=-DQG&DVH\3- LQ WKHVWXG\Computer-assisted sperm 
head morphometry analysis (ASMA) of cryopreserved ram spermatozoa TXRWHG E\$O'XODLPL   KLJK
OLJKWHGWKHDFFXUDF\RI$60$SURFHGXUHVLQVSHUPDVVHVVPHQWDQGIRXQGWKDWVSHUPKHDGZLGWKZDVPLFURQV
ϳ͘ϲϲϬ
ϳ͘ϲϴϬ
ϳ͘ϳϬϬ
ϳ͘ϳϮϬ
ůĞŶŐƚŚŽĨƚŚĞƐƉĞƌŵ
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ϳ͘ϳϭϬ
ϳ͘ϲϴϬ :
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7DEOH0HDQYDOXHVRIWKHZLGWKRIWKHVSHUPKHDGȝPð
6HPHQFROOHFWLRQPHWKRG ;V[ȝPð V 9
$UWLILFLDOYDJLQD
Q    
(OHFWURHMDFXODWLRQ
Q    

)LJXUH  SUHVHQWV WKH G\QDPLFV RI WKH PHDQ YDOXHV RI VSHUP KHDG ZLGWK GHSHQGLQJ RQ FROOHFWLRQ PHWKRG
VKRZLQJWKHVXSHULRULW\RIWKHHOHFWURHMDFXODWLRQPHWKRGEHVLGHWKHDUWLILFLDOYDJLQDPHWKRGZLWK

)LJ'\QDPLFVRIPHDQYDOXHVRIVSHUPKHDGZLGWK

7KHDUHDRIWKHVSHUPKHDGZDVDVVHVVHGZLWKWKHDLGRI,6$6YVRIWXSRQWKHEDVHRIWKHFDSWXUHGLPDJHVRIWKH
VSHUP FHOOV LQ WKH VWXGLHG OLYHVWRFN 7KH PHDQ YDOXHV RI WKH DUHD RI WKH VSHUP KHDG LQ WKH VWXGLHG OLYHVWRFN
HMDFXODWHVH[SUHVVHGLQȝPðDUHSUHVHQWHGLQWKHIROORZLQJWDEOHDQGFKDUW,WFRXOGEHQRWLFHLQWKHWDEOHWKDWWKH
ORZHVWYDOXHRIWKHDUHDRIWKHVSHUPKHDGZDVUHFRUGHGLQUDPQXPEHUȝPðDQGWKHKLJKHVWUHFRUGHG
YDOXH LQ UDPQXPEHU  ȝPð&RPSDUDWLYHO\ZLWKRXU YDOXHV WKH OLWHUDWXUH LQ WKH ILHOGSXEOLVKHG WKH
SDSHURI*UDYDQFH&*&KDPSLRQ=-DQG&DVH\3-Computer-assisted sperm head morphometry analysis (ASMA) 
of cryopreserved ram spermatozoa, TXRWHG E\ $O 'XODLPL  ZKHUH WKH DXWKRUV UHFRUGHG DPHDQ YDOXH RI
VSHUPKHDGDUHDRIȝPðWKLVYDOXHEHLQJORZHUWKDQRXUPHDQDQGDOVRRXUPLQLPXPUDQJH
$OVRLQ1LQMD+HWWLH%RVKRIIIRXQGWKDWWKHDUHDRIWKHVSHUPKHDGLQ0HULQRUDPVUDQJHGEHWZHHQ
±ȝPðZLWKDPHDQRIȝPð$O'XODLPL%RVKRII1LQMD+HWWLH0HDQZKLOH
+XVVHLQ $O 'XODLPL DQG FRO   IRXQG WKDW WKH PHDQ YDOXHV UHFRUGHG LQ WKHLU VWXG\ YDULHG EHWZHHQ
ȝPðDQGȝPð
7KHPHDQYDOXHVRI WKHDUHDRI WKHVSHUPKHDG LQ WKHVWXGLHG OLYHVWRFNGHSHQGLQJRQ WKHFROOHFWLQJPHWKRGRI
VHPHQ DUH SUHVHQWHG LQ WDEOH  ,WPD\ QRWLFH DOPRVW WKH VDPH YDOXHV RI WKH VSHUP KHDG DUHD GHSHQGLQJ RQ WKH
FROOHFWLRQPHWKRG
7KHPHDQYDOXHRIWKHDUHDRIWKHVSHUPKHDGZDVKLJKHULQFDVHRIHOHFWURHMDFXODWLRQPHWKRGZLWKDYDOXHRI
ȝPð WKDQ WKHRQH UHSRUWHG LQFDVHRIDUWLILFLDOYDJLQDFROOHFWLRQPHWKRG WKHYDOXHEHLQJ
ȝPð WKH GLIIHUHQFH EHWZHHQ WKH WZR PHWKRGV EHLQJ  S   QRQ VLJQLILFDQW GLIIHUHQFHV:H FRXOG
FRPSDUHRXUUHFRUGHGGDWDZLWKWKHRQHVSXEOLVKHGE\+XVVHLQ$O'XODLPLDQGFROZKRIRXQGWKDWWKHPHDQ
YDOXHVUHFRUGHGLQWKHLUVWXG\ZDVȝPðLQFDVHRIHOHFWURHMDFXODWLRQDQGȝPð
LQFDVHRIDUWLILFLDOYDJLQDFROOHFWLRQPHWKRGWKHGLIIHUHQFHEHWZHHQWKHWZRPHWKRGVEHLQJYHU\ORZRQO\RIOHVV
WKDQȝPð

7DEOH0HDQYDOXHVRIWKHDUHDRIWKHVSHUPKHDGȝPð
6HPHQFROOHFWLRQPHWKRG ;V[ȝPð V 9
$UWLILFLDOYDJLQD
Q    
(OHFWURHMDFXODWLRQ
Q    

ϰ͘ϮϬϬ
ϰ͘ϰϬϬ
ϰ͘ϲϬϬ
ϰ͘ϴϬϬ
ǁŝĚƚŚŽĨƚŚĞƐƉĞƌŵŚĞĂĚ
ϰ͘ϲϴϬ
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:
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7KH)LJXUHEHORZVKRZVWKHGLVFXVVHGGLIIHUHQFHLQWKHUHFRUGHGVL]HRIVSHUPKHDG


)LJ'\QDPLFVRIPHDQYDOXHVRIVSHUPKHDGDUHDGHSHQGLQJRQFROOHFWLRQPHWKRGȝPð

7KHVSHUPKHDGSHULPHWHUZDVWKHODVWSULPDU\LQGH[RIVSHUPVL]HDVVHVVHGLQWKHSUHVHQWVWXG\
,W PD\ QRWLFH WKDW WKH YDOXHV RI WKH VSHUP KHDG SHULPHWHU UDQJHG EHWZHHQ  ȝP LQ UDP  DQG
ȝPLQUDP
$QDO\]LQJWKHYDOXHVRIWKHVSHUPKHDGSHULPHWHULQUHODWLRQWRWKHFROOHFWLRQPHWKRGLWPD\QRWLFHIURPWDEOH
DQGFKDUWWKDWWKHYDOXHVUHSRUWHGIURPWKHPHDVXUHPHQWRIWKHVSHUPKHDGREWDLQHGE\HOHFWURHMDFXODWLRQPHWKRG
ZHUHKLJKHUWKDQWKHRQHVUHSRUWHGIURPWKHPHDVXUHPHQWRIWKHVSHUPKHDGREWDLQHGE\DUWLILFLDOYDJLQDPHWKRG
HYHQWKHGLIIHUHQFHVZHUHQRWVRODUJH
7KHUHFRUGHGPHDQYDOXHZDVȝPLQFDVHRI$9DQGLQFDVHRI((-7KHVSHFLDOOLWHUDWXUHSXEOLVKHG
WKHYDOXHVUHSRUWHGE\*UDYDQFH&*&KDPSLRQ=-DQG&DVH\3-LQZKHUHWKHDXWKRUVUHFRUGHGDPHDQYDOXH
RIVSHUPKHDGSHULPHWHURI PLFURQV WKLVYDOXHEHLQJKLJKHU WKDQRXUPHDQDQGDOVRRXUPD[LPXPUDQJH
$OVRFRPSDUDWLYHO\ WR RXU YDOXHV LQ 1LQMD+HWWLH %RVKRII IRXQG WKDW WKH SHULPHWHU RI WKH VSHUP KHDG LQ
0HULQRUDPVUDQJHGEHWZHHQ±ȝPZLWKDPHDQRIȝP+XVVHLQ$O'XODLPLDQGFRO
 IRXQG WKDW WKH PHDQ YDOXHV UHFRUGHG LQ WKHLU VWXG\ ZHUH  ȝP LQ FDVH RI ((- DQG
ȝPLQFDVHRI$9

7DEOH0HDQYDOXHVRIWKHSHULPHWHURIWKHVSHUPKHDGȝP
6HPHQFROOHFWLRQPHWKRG ;V[ȝPð V 9
$UWLILFLDOYDJLQD
Q    
(OHFWURHMDFXODWLRQ
Q    


)LJ'\QDPLFVRIPHDQYDOXHVRIVSHUPKHDGSHULPHWHU
&RQFOXVLRQV
7KH PHDQ YDOXHV RI WKH OHQJWK RI WKH VSHUP KHDG UDQJHG EHWZHHQ  ȝP DQG  ȝP
/LWWOHVXSHULRULW\RIWKHOHQJWKRIWKHVSHUPKHDGLQIDYRXURIWKHHOHFWURHMDFXODWLRQFROOHFWLRQPHWKRGEHVLGHWKH
DUWLILFLDO YDJLQD FROOHFWLRQ PHWKRG ZDV QRWLFHG 7KH UHFRUGHG PHDQ YDOXHV DUH  ȝP UHVSHFWLYHO\
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ȝPLQERWKFDVHVZLWKORZYDULDELOLW\7KHUHZHUHQRWUHFRUGHGGLIIHUHQFHVEHWZHHQWKHGDWDREWDLQHG
E\JURXSLQJWKHVDPSOHVXSRQWKHFROOHFWLRQPHWKRGWKH$9PHWKRGDQGWKH((-PHWKRG
7KHZLGWKRIVSHUPKHDGZDVKLJKHUQFDVHRI((-ȝP WKDQWKHZLGWKRIVSHUPKHDGFRPHIURP
DUWLILFLDOYDJLQDPHWKRGRIFROOHFWLRQȝPEXWWKHUHZHUHQRWUHFRUGHGGLIIHUHQFHVEHWZHHQWKHPHWKRGV
7KHPHDQYDOXHRIWKHDUHDRIWKHVSHUPKHDGZDVKLJKHULQFDVHRIHOHFWURHMDFXODWLRQPHWKRGZLWKDYDOXHRI
ȝPð WKDQ WKHRQH UHSRUWHG LQFDVHRIDUWLILFLDOYDJLQDFROOHFWLRQPHWKRG WKHYDOXHEHLQJ
ȝPð WKHGLIIHUHQFHEHWZHHQWKHWZRPHWKRGVEHLQJYHU\ORZVRWKH\GLGQRWGLIIHUIURPWKHVWDWLVWLFDOO\SRLQWRI
YLHZ
7KH YDOXHV RI WKH VSHUP KHDG SHULPHWHU UDQJHG EHWZHHQ  ȝP DQG  ȝP $QDO\]LQJ WKH
YDOXHVRIWKHVSHUPKHDGSHULPHWHULQUHODWLRQWRWKHFROOHFWLRQPHWKRGLWPD\QRWLFHWKDWWKHYDOXHVUHSRUWHGIURP
WKHPHDVXUHPHQWRI WKH VSHUPKHDGREWDLQHGE\HOHFWURHMDFXODWLRQPHWKRG ȝPZHUHKLJKHU WKDQ WKHRQHV
UHSRUWHGIURPWKHPHDVXUHPHQWRIWKHVSHUPKHDGREWDLQHGE\DUWLILFLDOYDJLQDPHWKRGȝPEXWZLWKRXWDQ\
VWDWLVWLFGLIIHUHQFHV
7KHUHVXOWVREWDLQHGIRUWKLVSDUWRIWKHRYHUDOOVWXG\HPSKDVL]HVIXUWKHUUHVHDUFKWRFRUUHODWHPRUSKPHWULFWUDLWV
RIUDPVSHUPZLWKFRQFHSWLRQUDWHRIHZHVWRGHWHUPLQHZKHWKHUPRUSKPHWULFWUDLWVQHHGWREHLQFOXGHGLQVSHUP
TXDOLW\WHVWVIRUDUWLILFLDOLQVHPLQDWLRQV
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

